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.deflected into a "silver filter" where any silver is precipitated that may have been dissolved at the same time as the sulphates of iron and copper. The silver filter is a lead-lined box, partly filled with precipitated copper and provided with a false bottom. The silver separates on the top of the copper as a spongy sheet, a corresponding amount of copper being dissolved. When the crystals of silver sulphate in the first-named filtering box have been completely freed from acid, and from copper and iron sulphates, the stream of water is discontinued. The spongy sheet of silver is then removed from the cc silver filter " box and treated with hot water and a few crystals of silver sulphate to dissolve the copper still retained by the sheet. Dining this whole operation of sweetening the crystals of-silver sulphate, only about 3 per cent, of it is dissolved, as it is little soluble in cold water. The copper solution, after passing through the " silver filter," is either run to waste or precipitated by scrap iron in wooden tanks at a nearly boiling temperature.
The crystals are now dried in an iron pan which is placed above a furnace, and, after being mixed with about 5 per cent, of charcoal, they are at once charged into a hot crucible in a melting furnace. The silver sulphate is reduced at a low red heat to metallic silver, carbonic and sulphurous acid gases being evolved. By the time the temperature of melting silver is reached, these gases will have all passed away. The silver is toughened by adding nitre and borax until the so-called " boiling " indicates that the sulphur has all been eliminated, and the metal is then cast into bars.
The gold residue in the dissolving kettle contains undissolved sulphates of lead, iron, antimony, mercury, and often some copper and silver. It is ladled out and boiled with water to dissolve out the sulphates of silver, copper, iron, etc., and, after thorough filtering, it is stirred in a dish with hot water and decanted on to a filter-cloth until the insoluble sulphates of lead, etc., have all been washed oil, and the gold is left bright and clean. The gold is stored until enough is collected to make a 200-oz. bar, which is usually brittle. The material collected on the filter-cloth is re-washed once or twice to recover the particles of gold from it, and can then be reduced with charcoal and cupelled. If lead is present in the original alloy, part remains with the gold, and is dealt with in the manner which has been already described, but the greater part is carried oft' with the silver solution, and is deposited both while the steam is being passed in, and also subsequently during crystallisation of the sulphate of silver, which is coated with it. The sulphate of lead is removed from the crystals by stirring them well in a stream of cold water, by which the insoluble particles of lead and antimony sulphate arc carried away ; it can then be collected, reduced and cupelled. Any silver that may be dissolved in the course of this washing is precipitated by copper as before.
The process is seen to differ from the original one in three essential particulars :.......1. The solution is diluted with steam instead of with mother
liquor, the amount of liquid in use, and consequently the number of lead-lined vats required being thus reduced. 2. The weak silver solution is precipitated at once, instead of being stored in tanks to be used again or to be precipitated at leisure. 3. The silver sulphate is reduced directly with charcoal in a crucible in the furnace. One of the minor advantages of the process is said to be that no stirring is required during the boiling, owing to the large amount of acid used. This saves labour and enables ^the acid fumes to be more easily condensed, as they are not mixed with air, which in the ordinary way would enter through the aperture left for stirring. The
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